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What's New in the Field of Immunization
JOHN J. MILLER. JR., M.D., Sani Francisco

N the field of immunization there have been a num-
ber of recent developments which are worthy of

discussion. Mumps can be added to the list of dis-
eases which in the future may be prevented. The
studies of Stokes, Enders, and their associates27 5 are
encouraging. In experiments, formolized mumps
virus from monkey parotid glands protected about 50
per cent of children against infection. Attenuated
virus from egg passage may eventually prove to be
the answer.
The somewhat precarious status of two older im-

munization procedures has been altered in the past
year. The outlook for successful immunization
against influenza has become less promising. Con-
trary to earlier studies made in United States Army
camps, three field trials reported during the past year
yielded no evidence of protection." 30.26 These fail-
ures are in the main accounted for by the appearance
of new strains of virus antigenically distinct from
those incorporated in commercial vaccines. Unfortu-
nately, there is also reason to believe that new strains
will continue to appear. As the immunity conferred
is apparently almost strain-specific, vaccines in the
future either must be highly polyvalent or broadly
antigenic, or may even have to be produced rapidly
in the face of a spreading epidemic after the infect-
ing strain has been isolated. The one cheerful aspect
of the present status of vaccination against influenza
is the likelihood that calcium phosphate adsorbed
vaccine2)5 will produce a firmer and more lasting im-
munity than do the currently available unadsorbed
products.
The controversial status of BCG vaccination

against tuberculosis, on the other hand, seems to be
resolving. Recent reports from the Indian reserva-
tion,1 from Denmark,12 and from Chicago,22 have
demonstrated that decreased morbidity and mortality
rates can be obtained with some preparations of vac-
cine. The evidence has been considered sufficiently
valid by the United States Public Health authorities
to lead them to commence further field studies and
to attempt laboratory standardization of the vac-
cine.29 The Surgeon General's office, however, does
not feel that BCG vaccine should be made commer-
cially available at present. Public health officials de-
siring to set up controlled studies should contact the
office of the Tuberculosis Control Division of the
U. S. Public Health Service and obtain vaccine
through this channel.
Now, a word about the oldest immunization pro-

cedure. There is widespread and misplaced confi-
dence in the validity of the "immune reaction" to
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cowpox vaccine. It has long been known4 that local
erythema and induration appearing in 24 hours may
result from inoculation with dead virus in an indi-
vidual allergic to calf lymph. Nevertheless, the oc-
currence of snmallpox in American and British sol-
diers with records of recent "immune reactions" has
jolted our complacency.4 Leake in the U. S. Public
Health Service handbook on vaccination'" describes
the "early reaction" as one in which "the broadest
redness is reached in 8 to 72 hours after vaccina-
tion." There is "a slight elevation of the skin .. . and
usually no vesicle." He then goes on to state that
"such a reaction should not be called a reaction of
immunity unless fully potent vaccine has been used."
But how are we to know our vaccine is fully potent?
The only answer is: By observing instances of pri-
mary local vaccinia following inoculation with the
same lot of vaccine at about the same time. The best
that we can do, then, is to obtain new lots of vac-
cine frequently and always keep them in the freezing
chamber of a refrigerator.

In diphtheria immunization there are still prob-
lems-that of the susceptible adult and that of the
individual who is sensitive to the toxoid. Commonly
these two problems coexist. Toxoid sensitivity tests
are essential before toxoid is given to adolescents
and to adults. It is possible that the sublingual appli-
cation of toxoid tablets2 211 will in the future prove of
value in reimmunizing the toxoid-sensitive adult.

In the field of pertussis immunization there has
been no substantial contribution since Sako and his
coworkers24 23 showed that infants under three
months of age could be actively immunized. The
question of whether precipitated vaccine is neces-
sary for immunization at this age has not been settled.

Active immunization against tetanus has such a
splendid war record that unwarranted statements
have appeared in the literature. It has been said
that when a previously actively immunized indi-
vidual is wounded, all one need do is to give him
a "booster" of tetanus toxoid. This complete con-
fidence in primary immunization and in the secon-
dary anamestic response requires a dash of cold
water, in my opinion. The very great protection
against tetanus obtained by the armed forces was in
men very recently immunized. The majority of troops
also had had routine annual "booster" reinjections.
The effect of the lapse of time on the speed of the

response to reinjection of toxoid is not well known.
Contrary to the reports of others,' l') we have ob-
served that with the passage of time the speed of re-
sponse is decreased. In some individuals, after an in-
terval of five years or inore since the last previous in-
jection there may be no detectable antitoxin seveni
days after the reinjection. Furthermore we have ob-
served that children basically immunized with pre-
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cipitated or adsorbed toxoid respond to a "booster"
faster than do those basically immunized with fluid
toxoid. Thirdly, and on the other hand, fluid toxoid
produces a more rapid increase in antitoxin than
does precipitated toxoid in children basically immu-
nized with the latter. In other words the immuniza-
tion mechanism is sensitized better by a slowly ab-
sorbed antigen but is stimulated faster by a rapidly
absorbed antigen.
One may ask, "Are these measurements of anti-

toxin significant?" I believe so, -for the following
reasons. Let us examine the few cases of tetanus that
did occur in immunized soldiers during the recent
war. A total of 28 cases have been reported from the
British and American armies.317 All cases occurred
after severe wounding, and almost all occurred after
unusually short incubation periods-the shortest was
two days. The fatality rate in these few cases was
surprisingly high, 50 per cent. Apparently what oc-
curred was that active immunization prevented tet-
anus in everyone except those suffering from massive
intoxication following severe wounding. Here the
incubation period was too short for a booster to stim-
ulate antitoxin production. When the British gave
prophylactic antitoxin in such cases, they obtained a
lower fatality rate than we did with toxoid "boosters."

If both antitoxin and toxoid could be administered
in such severe cases, would both immediate and de-
layed protection result? From evidence obtained in
our laboratory, I believe so. Studies following the
simultaneous administration of antitoxin and toxoid
in different extremities of previously immunized ani-
mals indicate that the secondary immune response,
unlike the primary immune response, is not prevented
by circulating heterologous antitoxin. In summary,
then, it would appear that maximal protection against
tetanus can best be obtained by (a) inducing basic
immunity with precipitated toxoids, (b) maintaining
high levels of antitoxin with routine biennial rein-
jections of precipitated toxoids, and (c) employing
rapidly absorbed fluid toxoid when wounding occurs.
In cases of compound fractures or other wounds
likely to be massively contaminated, or in cases in
which the interval since the last toxoid injection is
five years or more, prophylactic antitoxin should
probably be administered in addition to the booster
at the time of wounding.

In regard to passive immunization procedures,
what's new, of course, is gamma globulin. In addi-
tion to being highly effective, and the agent of
choice, in the prevention of measles, it has been em-
ployed in three other virus diseases. In mumps it is
apparently not effective unless prepared from mumps
convalescent serum,8 which is not commercially
available. On the other hand, ordinary gamma glo-
bulin from normal adult serum has been reported to
confer protection against chickenpox.7 Should this
be confirmed, we will have a very useful agent in pro-
tecting sick infants and children exposed in hos-
pitals.

In epidemic and endemic viral hepatitis ordinary

gamma globulin is effective if administered during
the first two weeks after exposure. Its great value
was clearly demonstrated in two institutional epi-
demics2sil and in a large epidemic among our troops
in Italy." The dose for children is 0.22 cc. per kg. of
body weight.
The importance of preventing the spread of epi-

demic hepatitis in troops at war or in children in an
institution is obvious. But should we attempt to pro-
tect the child who has been exposed at home or in
school? An attack of viral hepatitis produces immu-
nity which is not strain-specific.1"' On the other hand,
there is now ample evidence]-- that this disease is not
always benign. Fatal cases are extremely rare but
permanent liver damage may result.18 Repeated nee-
dling of the liver for biopsy specimens is reported to
have shown transition from acute hepatitis to cir-
rhosis in a few instances.14 Fortunately for pediatri-
cians, chronic liver disease following hepatitis is far
more common in adults than in children."3 Never-
theless we have recently observed a case of portal cir-
rhosis in a 12-year-old boy who had had an attack of
typical catarrhal jaundice nine months previously.
No other possible contributory factor was found. It
is my opinion that although the dangers of infectious
hepatitis are remote in childhood, this preventable
disease should be prevented by passive immunization
whenever possible.
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QUESTIONS AND ANSWERS

Question: Why not three doses of toxoid for basic immu-
nity?

DR. MILLER: There is evidence that basic courses of three
injections of precipitated tetanus toxoid induce higher and
more enduring titers of antitoxin than do courses of two
injections.

Question: Is not a recall injection of toxoid preferable to
antitoxin?

DR. MILLER: Yes, indeed, for thereby sensitization to horse
serum is avoided. A recall injection of toxoid can be relied
upon and should be employed in previously immunized indi-
viduals for all puncture wounds and common lacerations. As
I have already stated, antitoxin need be considered only in
cases of compound fractures, massively contaminated wounds,
shock (in which the immune response may be impaired), and
when the 'interval since the last injection of toxoid is five
years or more. Under' these conditions I believe antitoxin
should be administered in addition to toxoid. The antitoxin
will afford immediate passive protection against short incu-
bation period tetanus while the patient's immune mechi-
anism is mobilizing his own antitoxin.

Question (Moderator) : How much antitoxin, Dr. Miller?
DR. MILLER: Five thousand units if the patient is in shock,

or severely wounded. Fifteen hundred units if the time in-
terval since the last injection of toxoid is five years or more
and the wound is not severe.
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